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(54)Title: NOVEL VEGF-LIKE FACTORS 

(54)^^0*^ fcrjftfcVEGFflUH* 



(57) Abstract 

A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which falls within the 
VEGF family; mouse and rat genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transferring the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 



(5 7) mm 





TM Ka-^> = 7.?> 
TR Ma 




SG 

SI XVtfx=.7 

SK xo^ T *Tft*B 



WO 98/02543 



1 



PCT/JP97/02456 



mmm 

lrff*fifc(angiogenesis)©iSff.tt N ftJItofc^^©^;:.* b §l££c£ft^ 

l^o *0*T-*S*ai$tlT^S«lH^ ifotflSMBJoSS? (vascular 
endothelial growth factor, WTn r VEGFj h^-T^o ) Tfc6o VEGF&, ifil^ 

^aiaoJi*^i(Be©33att*ni$*^«5KfcLT»ii{. «£ft££>^ 

^Kt£lS^T-&£(Senger,D.R.et al, Science, 219:983-985( 1983) ;Ferrara,N a 
nd Henzel,W.J. Biochem.Biophys.Res.Coiniun. , 161 :851-858( 1989) ) 0 t hVEGFig 
e^-tttx 8o©x*y >##£U ^©^T-^^T S/>y©5t^t«t 5 N 12 U 16 
5, 189, &tf206<7)7^ yB?A»?>s6c44««©'9-r^-f Tj^B^tLs ~©*S*, 
VEGF^^^S^^/^->%^1--<b3f) s $B^^nTUS(Houck,K.A.et al. Mol. 
Endocrinol. 5, 1806-1814( 1991 ) ) 0 VEGFfcli* ^&&£$#T*&Mlt 

-1#6&U VEGF©flt-l-^>SS£#. ^^;i/fcg£lg-c*<fca 

tit l^&(Vries,C.D.et al. Science, 255:989-991( 1992) ) 0 

mY&mmm^tLZ&s dft$T-l;:PlGF(Placental growth factor ) j pPDGF( 
Platelet-Derived Growth Factor ) ffi ijifcg £ ft T * tK U ii^ti 

CSJiTStt%*-r5C.i:* J ^*ftTV\5(Maglione, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)) 0 SfcKfciSfcfcoT, VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), &tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 
98(1996) )W&U$ti1z 0 

a^£*©* >n-t lt^A/T^s ^mftbmmztiZo 

OT*mm&, mm&. mmmcDmmcomizm&^tizmmsSRWfti&z&m 

^Z>z.tttwV£$tlT\,^o tol, VEGF7T = U-& x £ffl&#rl!ief^ 

XftW^mt, lifi^D-->^^tl^VEGF7T ^ 'J-©-o,VEGF-Ci:*^D 
^ - £ # o £ GenBankx - * ^- ©EST( Expressed sequence 

tag)&tfSTS(Sequence tagged sites)tWLTfTofe.^©e*,VEGF-C©C*flBiBJ 

7 >f v - £ ISgt L 4 5' RACEffi , & 3' BACE&T tk § 1" 3 cDNA£ H« u L e J£ 
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Z.£tfiWWL1t**<Dmffl&fre).*%9M%W&. #iLtt h £ P — > #VEGF ~? 

(1) IE$tl#*f : l£iiB«©*W<£g. S y«& 

(2) tB5U#^ : 2£I3I!50DNA£/W XV XT6DNA#3- Ff 

(3) ( 1) icI3f&©*w^g£D-K?-£DNA, 

( 4 ) 'E0J#^ : 2 izl3i&©DNA£/W XV 94 XI" 3DNA, 

(5) (3) Sfeii (4) (3lS«&©DNA£^tf^*- N 

(6) (5) fclB«©^**-*«ftT*JBKtei!Uk 

(7) (G) izzm(DBn&&i*.*%m-fZ>Z£Ztt®LtTZ>, <l)£fct± 
(2) £S3«®*>;<£E<0£g£i£ % 

(8) (1) (2) fciB»©* W^Jffc|g£r*i/i<k 

(9) (1) SfcH: (2) (clB«0^>/^Wi:M^>7-;i/i;©^Mtt^ 
&tH-f3x*§£^fr N (1) (2) £I3*2<D*>^Kt;:^TS<b£$j 

V-->^#£, 

(10) (9) £g3«©#SIZcfc!>i|Utt£fta, (1) Sfctt (2) Cffltt© 
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*«I!H©*W1** (VEGF-D) <±,VEGF-Ct»L^a3&:ttHtt*^LTi3 0,VE 
U-©»4»i©H«»ftfc*i4,ns.VEGFtt,»4aKt*ltSj|lim 

0* W**KfcE»©«&*fH O Tt>*£%*&;h,s 0 

©£r£i:LT&> fflz.lt, OE-PCR (overlap extension polymerase chain react 
ion) &(Gene 1989 77(1) P 51) fc£©£&#3M:f f, tii,o 

**«J©VEGF-D4D-K-r*iI5!l#^:2t8a«©DNAa:. fto©£1&lc*$^ 

TVE6F-Di:Pltt©«|fi6*^r*^ W^^l43-^•rSDNA©^*|tffl^^^ ) nSo 
00* lis l*#T-*ti«x i2*!JM:2fc:8B«©DNAi!?!lfc L <«©-$£ rn- 
7£ LT,ffe©£$)ft*©DNAML/W 7'J *V -tf— > a >£*to c h tz J; *k * 
*«8©fc hVEGF-D©^D^*«©^ft4»^n«-r sc: fc tt% 

T ifc S o ft o T , IB W-f : 2 tl sB«c©DNA t s\ 4 7 U 74 XT £ DNA 4, £ £ HJJ© 
@WT-fe?,o fi!i©£tfhLTt£, ffljtHU v^X, 7j-K "5 £ ZUttmi h 

VEGF-Dtflllfefttjlc^JSc^^/^fiSi,- KTSDNAtt, SIflISS : 2(ca2«© 
DNAhiI^i^«t££;&T£ 0 zcTfc^ffiHISi:^ 'J>*<tt>70°M± s & 

*^*Kx JJTFOfcKTfcSo fi|J*> N ExpressHyb Solution T-68°CT30#l8i:7l/M 
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~100°CT2~5^P^^e!oL,7K±Tm^-r?>cifL^ExpressHyb Solutioni3 7-D- 
7* £ An I S o y n - 7*£ £ tr }§»[ tXixSi, 68°C~55'CCDMJ& ^7yx>h^ 
■CZRS^-f y' Vyj-V-i/B > *ff -5 .^S©2xSSC, 0.05% SDS^fjftT 
J@&#TSo45°CcD0.1xSS(\0.U SDS^X'SM^T-So*- h 7 v*?*7 7 

-0'J£^-£l;i, WTOflKT***. HPS, ExpressHyb SolutionT*68°C 
T 3 0 7} 18 j 7* U / \ >f 7* 'J * V -fe' - i/ a > £ $3 £ ft o c 7 j; ;* T 7 4 V h - 7' 7 ^ ; U L 
fc7'P-7*«:95 , C-100 , CT-2-5«'iag!(SL. *mH>t5. «r L I ^ExpressHy 
b Solutioni37*D-7*£j!inx.3o 7*D — 7**^tr^*tA*l#^., 68"CTnB#BS;N 
-f 7*U $/3>£fr-5o ^S02xSSC, 0.05% SDSJgjftT'lO^K'f 40 

ifc#TSo 50°C©0.1xSSC, 0.1% SDS«T40^ S &*l|e|jgift£Bt 

Lfc7*D-7>#^^^-7'-r V h-7*-7^;i/CD7*D-7"), £fc x ?D-->7"L 

Sbtzm^ZtlZo IP*k VEGF-D £ D — h* T 3 DNA (#J;Lfcf N EflW^ : 2iClB«CD 
DNA) &ai^35:«S^^^-fc:»*ji^,co^^^-*i&it:#AU KJKHte 
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pGEMEX-l(Pi™egattSKpEF-B'OS(Nucleic Acids. Res. 1990 18(17) p5322) 

, cho«, com®,* ^»ancfflo?,tis. 

fife fc § o * fc f# f> ft trl<£tt 4 itSffl ^ S i njfifeT" * a # , ^fiJif* £ fft T 

tftK*^SP&§ttSOh M/M*££*S-r*CDR grafts ftglBfch h£D4,©i: 
Atifii^feT^^s^L-Cji^©^ y ^D^-^m^^lBj^ldil^t h trite £ 
ftK-f £73?£ft^#3Mf £ft£ 0 fl*?>ft&VEGF-D* >M*HXtt*©lfi<tti,J&T 
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Agtll, ZAP&£) fcflHxfccDNA^T^ U-£flMKU £*l£LB-7 , #D-;*± 

oyr'f >£*&j (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991 )Cloning of PI3 kin 
ase -associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) lzX^MWi~t 

#'RZ%MLX^ZZtifi : pm$tiZm&t)s VP16t-fcttGAl4<E¥iSttfc«# 
izmXL, &ih£titzM&? V J 7? 'J-S*cDNA*JMILT;*»« 

> «f£T # S ) rtwo; \-fr'Jyh>^?Aj ( fKATCHMARKER Two-Hybrid Sy 
stemj , fMammalian MATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hy 
brid System j (l^TitfccloiitechttKK rflybriZAP Two-Hybrid Vector System 
j (stratagenefti^K Xf&K rn a lton S, and Treisman R (1992 Character izati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) fcfiE^HHil- 3 Z t i> & 
o tit, **6BJ30*Wi*Rfcts§£T3&R, Mitts 5iS(*:&ifA*«3iLTU 

zzbifi*mztizmi& mitt, Mn&mfa u< a: u>^fi«i 
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ytZfite (Yamasaki K,Taga T.Hirata Y.Yawata H 5 Kawanishi Y.Seed B,Tanig 
uchi T.Hirano T.Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2) receptor. Science, 241: 825-828, Fukunaga R,Ishizaka 
-Ikeda E,Seto Y,Nagata S(1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 6 1,341-350) fciUMKf £ d 

cDNA7^77U-$:^^U-->>7-rSC:i:(C < t 

r-£ffl^fc**U-^>*' (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS; Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Snail peptides as potent nineties of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64, Verdine 
GL, The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13. Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996, 384 pl7-9) l:i >)*&BJ<D* >^^«t»^f5-fb^«!J*^ 

*%W<Dmf-V(D$m&t LTtiU £ blZ, VEGF-D££^£VEGF-D£fi?*fii*iE 
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£M^&«5^ ±160 U hD^Y;^^ 'J^V-A^,*^7t--^^ U 7-A&,T 
7-V £ -r J: ot t 3*A"f 5 £&##;L offl ft3 ^ 

* - iz it M £ *li ^ # , pAdexl cw-^pZ 1 Pneoft ? * - ##ifiT? & 6 . 

VEGF-Daife^f ©«SiB91ISlt*ttm-rSPCR&ift:«J: t) VEGF-Ditfc^OJl 

m t «t s o&m^aj&R tfi% z- & tt 6 o 

£ & 4 *«E Of "J ffl m £ U T xVEGF-D * W ^ HO Jfll WJ&fiJtf^ffl £fJffi LT 
ltM§ao«5f#t3^fflr^3^^,VEGF-D^>^^Hom^Z>^3-^ h 

m i ^ tzfem.mz & $ . vm-m&mftsc «fc sgu&o&w tj&E -r^^&^x.^ 

Ulli. VEGF-DjUe^s &ESTffiflk RU? D-z>yi:ffli>f : /7 >f t-OM 

0 2(i, EST (H24828) iiVEGF-CiiOT ^ V ffiIE?U©Jttfc$:^riaT*&So 
S3ttx VEGF-D££^£:> £ft£T-C$8££;h,&VEGF7 y S. U -£*|fifttS» 

04ali N VEGF-DOBMcttT'n -y h ET'ifcSo H4b&, VEGF-DO^>y^-;i/ 
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T9 KttJKf^OT'JS^^'riaTfeS, 



IMfam 1 ] TFASTA& iZ £ 3 *^ D 

VBGF-C©C**«t:^sr* r B R3P(BalMani ring 3 protein) U t- 
6ft*D>*>tfaK*jfc£t: TONKELDENTCQCVC (i>9j«:3) j fct^E*! 
*KttU Genbank^-*^-* ( 1996^23 29 B3i&) +©±ESTjftl«TSE«$ 
TFASTAffi (Pearson and Lipnan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 
988)) TfcatLfco »*MliWTO*0$ffl^fe 0 



1 



Sequences : 
Syibols: 
Word Size: 

Gap creation penalty: 
Gap extension penalty: 



392,210 

135,585,305 
2 

12.0 
4.0 



C©IS* ^^>- fe >^^^^^-Kt-§^^^ S EST(AccessionNo 
.H24828)ft^CLfc. COffifltt r The WashU-Merck EST Project., t J: , T i 

BftlftttCift&CIICBI® TUniGenej fcisft**,^ HHte*a*0EST 

^0EST*^ fflT5ffl [T64149> H24780j H24633> H24g 
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28, T64277 (1996. 3. mtF.) ] fiS^tlT^Sd fctfWMUfco T642 
17 1 T64149, H24828 £H24780tt* *i**i|S|- £ D - >©5' ffiflj a 3' 
tfctK *©*d->g!W >U- hi^X&h*^4>^0.9kbT<fc^£ (HI) 0 
H24828© E0J £*tD^-©ji^j(pofc7l/-AT*>;t*KE^JCHiRT£ 

%VEGF-C©E5Ui:36^T*Si:1047 , $ y»*28fl©7^ ^Ifttf^aLT*?) (2 

7%) N LfrbisZTj >^7nv>%*>^?noffim&ftiznm*T^;mtf 

Jl<-«#£ftTt>fc (0 2) • fc#3ftfcK*J*aft£Tii*Lfco 
[HMtf'J 2 ] ©cDNA© *? D——l/t7' 

tftfttfc: «t <3 jlV^c LfcEST(H24828)©lS^J*S^5 , RACEfflcD7'v^^-Sy r 3'R 
ACEfflGDT*^ -f v-(5'RACEffl : 5' -AGGGATGG GGAACTTGGAACGCTGAAT- 3' (E3»JS^ :4 
K 3'RACEffi : 5' -GATCTAATCCAGCACCCCAAAAACTGC-3' (S6?'JS^:5))^l§at t (El 
1) o t hWffi*<7)^UA + RNA^e>^e^S$l^ffl^T^ -*igcDNA££r$U £ 
fctx ^©iiio^iBtlT^r^-cDNAi^^^fccDNA-Cfc* TMarathon-Ready c 
DNA.Lung (ClontechftSg) j fcttShU ±$17 5 4 T-StJ t 7'^7 , ^-7 , 7 * 
T-T*4AP-17 , 7-f?'— (5' -CCATCCTAATACGACTCACTATAGGGC-3' ( IE?'J #^ : 6 ) ) 

(01) fcffll^Ts PCR£fro£ 0 ±!2T^r^-cDNA|*](Z(i N 7^7*^- 

75J^-KP-mtftf-2ft/\j7Vy'(Zt2>ffim i &&t2>o PCR&, 94°CT"1 

94 a C?r30#. 72°CT"4#©M£5+M &(^T% 94'CT-30fj\ 
70 o C-C4^<JDjffl,a*5-9-'f 94°C-C20^\ 68°CT-4#©£!II1£251M 7 

;i/©Hb^T-fro fc 0 U Taqtf 'J / 7— b* Lt, ^vantage KlenTaq P 

olymerase Mixj <DiXt>K)\zs riaKaRa Ex Taqj (Sjgiilll) MSfifO^f? 

] ^©^s 5'ffliJ£3'{|JiJ0, *ft*ftl.5Kb x 0.9KbCDBfrJ+#ii4I 
£ftfco.c:*ie>BJi>T-«\ r pCR-Direct Cloning System (ClontechttK) j % r p 
CR-TRAP Cloning System (GenHunterftM) j * SV rpT7Blue-T vector (Novag 
enftSR) j fcfflnT, -eft^ti? D-- v^Lfco 5'RACE»ifr£ r p CR-Di 
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rectvectorj £*d-- >??miZ^ r 5' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(iB^iJ§^:7)j % r 5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' (ifi^ij 
«:8)j fcr^v-fcLTfflK PMilifcfTofco 
[H«J 3 ] jg&Eftjojgtf 

r ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase YSj&U l"377 A DNA Sequencer (ABI^tM) j £ffl^TD 
NAiayj£&£Lfco ^^-tll, ^tsp-finy^J (5'-AATT 

AACCCTCACTAAAGGG-3' ( K*|*3 :9), 5* -CCAGGGTTTTCCCAGTCACGAC-3' ( : 1 
0))&l>\ AP-27-7^v-(5'-ACTCACTATAGGGCTCGAGCGGC-3 , (^J«:ii)) x £^ 
tWT©10a«©iiI?!lrt7 , -5-f v-SfflOfc (H2) „ 



H2 



SQl(ffiaj«:12) 


5' 


-AAGTCTGGAGACCTGCT-3' 


SQ2(iB*J#^:l3) 


5' 


-CAGCAGGTCTCCAGACT- 3' 


SQ3(aB?'J#-t:14) 


5 5 


-CGCACCCAAGGAATGGA-3' 


SQ4(@E??y#^:l5) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(IB^!J#-t:16) 


5' 


-CATCAGATGGTAGTTCAT-3' 


SQ6(ia?iJ#^:l7) 


5' 


-ATGCTGAGCGAGAGTCCATA-3' 


SQ7(IB^J#^:18) 


5 5 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(g^iJ#^:19) 


5' 


-GCTGTTGGCAAGCACTTACA-3' 


SQ9(Kaj#^:20) 


5'- 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(ie?iJS^:21) 


5'- 


■CAGATCAGGGCTGCTTCTA-3' 



>7 d -_ > ^ t fc5' ftoni . 5kb©»fM- 3' ffiO^O. 9kb<z>*rH-®tt£E9J£& 
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d- K U9 Sitic^T'&^fc {mm*5 : UkV&nm^ : 2) . Genbank^-*^ 

-*\z&MztiT^tz&imimt<Dm\&zm\t7*to ffeovEGF??^ v-tr 

r»t±^0»ra»fe-?*"et(S^^iiTi3D^ £.©iH5-?#VEGF7 t 5. U-HJKf 
£#T^£fc^T-&3;:£#B^frh&o£ (03) o fc*5* 03*© ""HSVEGFj tt 
s th® TVEGFj &JgU THSVEGF-Dj , rHSVEGF-Cj , l"HSVEGF-Bj tt\ t h 
VEGFC^t P ^'"CfeSt r rvEGF-Dj „ b h ryEGF-Cj s t h l~VEGF-Bj 
^tiffifo r HSPDGF-Aj lith© r PDGF-Aj . r HSPDGF-Bj tit r© r 

PDGF-Bj , r HSPlGF2j fit rpiGF2j £*tl^ftJgTo g-fc, ft#£ftfcK 
9!l*et$§7?^Lfeo VEGF-DI±, *"C*Flt4U # > K LT* D-r:>$r;arftfc 
VEGF-C h "ft ^ * ^ P ^ - £ >?n L T ^ & CI A» t, , F 1 14 1 flA & U -b 7* 9 - lz *f ? h 

«tzktt7'D'J' h (04a) x RUvon Heijne£>£i£(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986) )T*S/^;i^7*- KgjSrj&fc^S-f £ (04b 

VEGF-C £ [bi^ (i «* e> & £ r n -t * v > y £ ^ t* 3 pjfgfft * & £ i: % it <E> fri 6 „ 
[HH&0H] y— V>7n>y\-m& 

TpCR-Direct vectorj *t^7*^D— ->^^tifc5'ffliWrW-«fc |3 N EcoRVt«t 
^T$Dttl£ft£iftlkbpC7)Hftfr£ [a-"P] dCTPC «fc £*ii$U 7v-7tlZ% 

fflffitt rR ea dy-to Go DNA labelling beads (Pharmacia*! SO j 
>^'A77^ v— J; t>?7ofc 0 TMultiple Tissue Northern(MTN )Blot-Hum 
anj , THuman 1 1 j x r Human Fetal j x RU ""Human Cell linej (Clontechli 
K) fcfflU, TExpressHyb Hybridization Solution (Clontech*iUD j *T-^1£ 
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SLT^«o*»B«>e>nfco ttz, #«» % tsu, straw? 

LT^fco &*Sx nRNA©m*»»t©^-?*ttiRj2.2kbT-*»J, 4Wd-->^l£ 

[£«J5] *»lifc£*VEGFH)*W^H©|63l 

r 5' - TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (E#£^:22)j 
x r 5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3 , (S2^J#^:23)j ^^g£L. t h 

vegf cMkVT i ;m8msti>$mmBizm^?zw&itmmLtz 0 f§e,*fcDN 

AKM-^ftiJffiS^BglllfcSallTAaaL. »I^Baitf I ^SallTM L£ $ 
KpQE42 (QIAGENttK) £ ration kit 1 1 j (SSfiltH) ftffl^Ttt^Lfc 
o fi^itrvX^ K£*l!BBSG19003[pREP4] (QIAGENttK) fc*AU ggfc 
t$mi:'^^bf;777; K (PQE42-BS3) 77^5 KpQE 

42-BS3fc*»gBL21 (InvitrogenttK) l:#AU 100mg/lG9 1'^ > > (ftiftflj 
7>KJ/ij>th'JUrA, WfttlXttK) fcflrfrL BrothTlOmligHU 
UM Broth 200ml £«Bl, fc„ 37'CT1.5IWg§i&. IPTG*3iMfc&S «fc -5 tzi& 
**4D*T*6C:37-C-e5«fH|**Lfco iiUfci, r QIAexpress TypeI , kit 
j 07"d hn-;U;ftt^ Ni-NTA*7/»T?*>/^g£»»Lfco 
[WtiM 6 ] J;SDHFR-VEGF-DIIi£* 

t hVEGF cm^T^;mmBfr$imMiz®%t%mznmm5t®\:7- 

BatfltSallTMLfcr^^^ h"pQE40 (QIAGENttK) 2: riigation kit IIj ( 
S8Sa «) *«^TlS^Lfc. H?>llf;7 7^ K«^H«S619003[pKEP4] ( 
QIAGENM) t«AU Mmt?««!)ajlLftr775 K ( P QE40-BS 
3) ZMiRlstzo 777; r*pQE40-BS3£±JIgBL21 (Invitrogenttli) 

L Broth? 1 0ml i&HU *ft£#rL^L Broth 200ml Cilut 0 37°C-?; 1.58^12 
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tz'iks r QlAexpress Typell kitj ©7*p hu-;K;fti,\ Ni-NTA* -7 AT'DHFR- 
VEGF-DS4-& * > ^ 7 n £ *IS^ t tz <, 
[HJ60'J7] T^XVEGF-D cDNAO^D 

("Mouse lung 5' -stretch cDNA libraryj (Clontech#S!0£1.5xlO s pfu$^Lfc 
l"Hybond-N+j (Amershamftlli) 7 << ;i/*-(20cmx22cm)£2#Mlvfco mOngO 
human VEGF-D<DPvuII»rtf-£ r Ready-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciatt^)T-a"P-dCTP(Amershamtt^)T^sSiLfe^CD^7'D-7"i: LT l"Expre 
ssHyb Hybridization Solutionj (Clontechttl!0£ffl^68t;*^55 0 C^C9£'-7 V 
x> h^^yi;y^-b'-v3>$:2NfP^^oito 2xSSC, 0.05% SDS£fflV^?ST- 
10^407 ^*-£ft#L£&0.1xSSC, 0.1% SDS^ffl^45°CT-3^^^ Ufc 

0 r HyperFilm MPj (AiershaittK)fcJiJSHffi£ffl^:7 'f ;i^-£-80J&T-i!fc§# 

KlMfLfco £8fL£7 A^DNAti^U- r^-f-fe— hfr5> TqiageN Lambda MAX 

1 Kitj (Qiagenttill)feffl^TffllillLfeo * >tf- HDNAfcEcoRITSO!) /HLpUCll 
8 EcoRI/BAP (TakarattS^)(3+)-7-7D-->^L^MI377i>-^>^-(Perki 
n Eliertt»)t:«t»JiE^J4^Lfco fc^ilfc* P->©? *>l£-f £2flS|CD^ p 

T«7^VEGF-D©±g*D-K1-4cDNA«:S*fi£Lfe 0 v^VEGF-D cDN 
A©£gEai£tf flUtr 5. 7 M?iJ£ia?y#-*f :24(I>j'x-f o 
[ H J609 8 ] 7^ VEGF-D cDNAO 9 p - - y 9 

r Rat lung lambda ZAP II vectorj (Stratagenett|!i)§1.5xl0 ! pfufe¥ Ltz r 
Hybond-N+j (AmershamttS^)7 4 ;i>£-(20cmx22cm)£2#tftl!£ Lfc 0 8Jl,f/gCDio 
use VEGF-D cDNA©l-782bp»rJ4-£ r Ready-To-Go DNA Labelling Beads(-dCTP)j 
(Pharmaciatt^)T-a J! P-dCTP(AmershamM)T™L^*0^7*P-7*i: LT r 
ExpressHyb Hybridization Solutionj (Clontechtt§O£fflU68'Cfr?>55 c C^07" 
7$;x>hy\>f 7-ij^H?-i/ 3 >§2l^ffl|ff-3fco 2xSSC, 0.05% SDSfcffll^g 
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«Tioaffl4®7-r;u*-*ft&Lfcfto.ixssc, 0.1% svszmmsvx5fr®m 

Ltzo THyperFilm MPj {kaershag&U)£W!&mzm^7 j ;U*-£-80j£T-lffe 

->t**Lfc. **Lfc#$;5r4 7*D->ti:E.coli SOLAR(Stratageneft^) 

i:^;i//^-7 7'-^ExAssist(Stratagenett^)^fflOTpBluescript^D l l tlLL 

fc&ABI377S/->r>tf-(Perkin Elmer*i;M)£ «fc ?> Jfi3£K*aj £ C fc <> 

*k 7* hVEGF-D cDNAfc#* fcftSBimftt&ofcj^ h*>£Tt§TA,T^ 

*^T% ^o-=>^-e#ft*»ofcC**»dOcWIA*ff5&»c r Marathon _ 
Ready rat kidney cDNAj (Clontech#iO£:r >7*b- h (c L5' 7*^ r G CT 
GCGAGTGT6TCTCTAAA-(EWM:26)j W^-Tv- r G GGTAGTGGGCAACAGTGACAGCA 
A(E*J#3:27)j Sffl^T94-C15», 55°C30«\ 72°C2#£40@^;girPCR£ L 
to f#£tifc»rK'£pGEM-T vector(promega#.|£){c-9-7"£ d — - >?Xfcg^ AB 
mVs->T>V- (Perkin £lier*t»)fc J; t)fi*j*ft£Lfc 0 7 y h 

f#£*D->£PCRTf#££o->©^£fr^>y rVEGF-D©£££jfe£Lfc„ & 

VEGF-Cfc^««cffip|tt4^-r*S?r«&^>^^S (VEGF-D) 45 
«fcV*©»e*#JMtetifc. VEGF-DIi, «^a«t*»SjEm&Jfli««r4«lt 
T&<, «k*i n U^^^WWfiS^ H^BU«©*i*oiWfc:K«)p,tiS«5fl«jjliiW 

*»«©JBfl»C*M^UT^Sfc%i5,ii« w *»MO»fi^(4, VEGF-D»fi* 
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wmmftmvim. z butmmMMvigmzftteZiz, ^ vegf-d* 
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mm 

( 2 ) %W(D%m : V E G F4£E^ 

( 3 ) : C1-802PCT 

(4) mmn : 

(5) tURB : 

(6) «5fe«l©*i:JiftofcmilH*LfcS*&vmiK©#^ : 

B *ffl 8 ^ttiftftMg 1 8 5 2 1 6f 

(7) mfrU : 1 9 9 6^7^ 1 5 B 

(8) Kaj©»: 2 7 

iE^'JS^ : 1 
I2?'J©:I£ : 354 
ie?U©M : T * 

: t h(Homo sapiens) 
*m<Dmm :M(lung) 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
1 5 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
H5 150 155 160 

He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser He He Arg Arg Ser lie Gin 

195 200 205 

He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu lie Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu' Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 





: 2 




: 2004 






m<d& : 






mm 




: cDNA to aRNA 


mm 





: t MHomo sapiens) 
mm<DMM : ft. (lung) 

ft&£ftf!e^ : CDS 
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: 403 .. 1464 
ftm*&fcLtzl5& :E 

CCAGCTTTCT GTARCTGTAA GCATTGGTGG 
CCTGCGGCAT ACATTGGAGA GATTTTTTTA 
CTTTCYAATT TCAGGTAGAA GACATGTCCA 
TTTTTTTCAT CTCTCTCTCC CCACCCCTAA 
TTGAAATAAT TTCATTGGAT TTTGATCAGA 
TGAGGTTTCA AACTTTCCTT CTGGAGAATG 
ATGTCAACTG CTTAGTAATC AGTGGATATT 
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TCCTTACAAA GCAACTAGAA 60 

CAYGAAGTAA ATTTAGAGTG 120 

ATTTTTGGAG AACATTTTGA 180 

AAAAAGCGTA CCTTGCCTAA 240 

TGGTTTTCTG TGTGAAGTTT 300 

CAATTTTCTC TAGCTGCCTG 360 

AA ATG TAC AGA GAG 414 

Met Tyr Arg Glu 

1 



CCACACCACC 
ATTTTCTGGA 
CCTTCTGATT 
GATTGTGCAA 
ACTGATCATT 
CCTTTTGAAA 
GAAATATTCA 



TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 

Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 ' 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 

Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 

Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp lie Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 115 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu lie Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 -260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG 


TTCCAAGTTC 


CCCATCCCTG 


TCATTTTTAA 


CAGCATGCTG 


CTTTGCCAAG 


1524 


TTGCTGTCAC 


TGTTTTTTTC 


CCAGGTGTTA 


AAAAAAAAAT 


CCATTTTACA 


CAGCACCACA 


1584 


GTGAATCCAG 


ACCAACCTTC 


CATTCACACC 


AGCTAAGGAG 


TCCCTGGTTC 


ATTGATGGAT 

ill 1 U/l 1 U VJi 1 J 


1644 


GTCTTCTAGC 


TGCAGATGCC 


TCTGCGCACC 


AAGGAATGGA 


GAGGAGGGGA 


CCCATGTAAT 


1704 


ccin Jul j i 


Auj 1 1 j b ri 1 


TTOTTTTTTG 


GTGAATGAGA 


AAGGTGTGCT 


GGTCATGGAA 


1764 


TGGCAGGTGT 


CATATGACTG 


ATTACTCAGA 


GCAGATGAGG 


AAAACTGTAG 


TCTCTGAGTC 


1824 


CTTTGCTAAT 


CGCAACTCTT 


GTGAATTATT 


CTGATTCTTT 


TTTATGCAGA 


ATTTGATTCG 


1884 


TATGATCAGT 


ACTGACTTTC 


TGATTACTGT 


CCAGCTTATA 


GTCTTCCAGT 


TTAATGAACT 


1944 


ACCATCTGAT 


GTTTCATATT 


TAAGTGTATT 


TAAAGAAAAT 


AAACACCATT 


ATTCAAGTCT 


2004 



SBW^f : 3 
WW&Z :16 

IB?'J©*f 81 : ^7=5- K 

law 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
15 10 15 

IB?'J#^ : 4 
KfllOfiS : 27 

ib^j©^ : mm. 
mom : 

IB?'J©ffl& :flb©t*K o-J^DNA 
IBM 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 

ffi?ij©*£ : 27 

i2?iJtf)S : 

mvm : -#n 

GATCTAATCC AGCACCCCAA AAACTGC 27 

iB?'J#^ : 6 
le^JCDS^ : 27 

: 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

I5?'J#^ : 7 
iS^'JcDfi^ : 33 

iayyos : im 

«0» : 
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CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 33 

1E*'J#^ : 8 
%m<D&£ : 32 

%m<om : mm 

ai^aius : momm &«a 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 32 
iE?'J#^ : 9 

mmo&z : 20 

mwm : 

Ba^J©aJi :ffe©«K £{&DNA 

AATTAACCCT CACTAAAGGG 20 

mm^ : 10 

iB?iJ®^£ : 22 

Rmom : mm 
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mnomm :Wi £$dna 
mm 

CCAGGGTTTT CCCAGTCACG AC 22 
: 11 

125*1 ©ft £ : 

%m<Dm : mm 

mnomm -.momm ^dna 
mm 

ACTCACTATA GGGCTCGAGC GGC 23 

mm*5 : 12 
ga?'J©:l£ : 17 

fji©& : 

AAGTCTGGAG ACCTGCT 17 

E3I« : 13 

mm(D&£ : 17 

nmom : mm 
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CAGCAGGTCT CCAGACT 

id?'J#^ : 14 
&m(D&$ : 17 

mnom : mm 
«©» : 

ti&wum imnmm &«a 
E*y 

cgcacccaag gaatgga 
mm^ : is 

miiO&Z : 18 

mmm mm. 

BB?>J 

tgacacctgg ccattcca 



ia^'JS-t : 16 
i2?iJOg^ : 18 
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CATCAGATGG TAGTTCAT 18 



: 17 

IB^iJOS^ :20 
BWiJOSi : 

ffi*J 

ATGCTGAGCG AGAGTCCATA 20 



KITUM : 18 
IE?iJ©S£ : 20 

Hoy- 

CACTAGGTTT GCGGCAACTT 20 



12?'J#-9 : 19 
Se?'J©:5£ : 20 
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mmm : mm 

%mmm :i« ^dna 

GCTGTTGGCA AGCACTTACA 2C 

K9J#5 : 20 *~~ 

Sd?iJ©^£ : 20 

m\\<om. : mm 

h^D^- -.mm** 
%m<DW® -.momm £$dna 

GATCCATCCA GATCCCTGAA 2 I 

ie?'J#^ : 21 
IE?'J©m£ : 19 

mmm mm 

k^ohs '.momm swum 

CAGATCAGGG CTGCTTCTA , 0 



: 22 
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f&no&z ■ 32 
ieai^s : mm. 

%m®mm mom®, ^dna 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 
: 23 

K?'J©S£ : 33 

»®& : 

Un<D%m. : flbO«K £fi£DNA 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 
: 24 

1S?'J©££ : 1581 
Se?!j6Dffi|g : cDNA to mRNA 

mm 

tm<Dmm :iffi(lung) 
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ftWL&mt$tt : CDS 
: 96.. 1169 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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90 95 100 

ACA CTA AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT 449 

Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro 

105 110 115 

AGA GAG ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC 497 

Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn 

120 125 130 

ACA TTC TTC AAG CCC CCC TGT GTA AAT GTC TTC CGG TGT GGA GGC TGC 545 

Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys 

135 140 145 150 

TGC AAC GAA GAG GGT GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC 593 

Cys Asn Glu Glu Gly Val Met Cys Met Asn Thr Ser Thr Ser Tyr He 

155 160 165 

TCC AAA CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG 641 

Ser Lys Gin Leu Phe Glu lie Ser Val Pro Leu Thr Ser Val Pro Glu 

170 175 180 

TTA GTG CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGC TTG CCC 689 

Leu Val Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro 

185 190 195 

ACG GGC CCC CGC CAT CCT TAC TCA ATT ATC AGA AGA TCC ATT CAG ACC 737 

Thr Gly Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin Thr 

200 205 210 

CCA GAA GAA GAT GAA TGT CCT CAT TCC AAG AAA CTC TGT CCT ATT GAC 785 

Pro Glu Glu Asp Glu Cys Pro His Ser Lys Lys Leu Cys Pro He Asp 

215 ' 220 225 230 

ATG CTG TGG GAT AAC ACC AAA TGT AAA TGT GTT TTG CAA GAC GAG ACT 833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275'*' — 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG r TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
He Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 
CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 
CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 
TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 



H£3»J#*J : 25 
ii!#J©&£ : 1491 

: 

ffi^JO«JS : cDNA to mRNA 

: 7 w h 
«iattOtt«" :l*(lung) 

ft»£&-rg2^ :CDS 
: 270.. 1247 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT 
Asn lie 
10 

GAA CAC 
Glu His 
25 

GTG TTG 
Val Leu 

GAG TTG 
Glu Leu 

CGG TTG 
Arg Leu 

CAT CGC 
His Arg 
90 

AAA GTT 
Lys Val 
105 

ACA TGC 
Thr Cys 

TTC AAG 
Phe Lys 



CTC ATG 
Leu Met 

CGA GCA 
Arg Ala 

GAA CGT 
Glu Arg 

CTG CAA 
Leu Gin 
60 

AAG CTT 
Lys Leu 
75 
TCC ACC 
Ser Thr 

ATA GAT 
He Asp 

GTA GAA 
Val Glu 

CCC CCT 
Pro Pro 



ATG TCC TAT 
Met Ser Tyr 
15 

GTG AAG GAT 
Val Lys Asp 
30 

TCT GAA CAA 
Ser Glu Gin 
45 

GTC GCA CAC 
Val Ala His 

AAA AGT CTT 
Lys Ser Leu 

AGA TTT GCG 
Arg Phe Ala 
95 

GAA GAA TGG 
Glu Glu Trp 
110 

GTC GCC AGT 
Val Ala Ser 
125 

TGT GTA AAT 
Cys Val Asn 



GTG TAC CTG GTG 
Val Tyr Leu Val 



GTT TCT 
Val Ser 

CAG ATC 
Gin lie 

TCT GAG 
Ser Glu 
65 

GCC AAT 
Ala Asn 
80 

GCA ACT 
Ala Thr 



CTT GAG 
Leu Glu 
35 

CGC GCG 
Arg Ala 

50 

GAC TGG 
Asp Trp 

GTG GAC 
Val Asp 

TTC TAT 
Phe Tyr 



CAG AGG ACC CAA 
Gin Arg Thr Gin 
115 

GAG CTG GGG AAG 
Glu Leu Gly Lys 
130 

GTC TTC CGG TGT 
Val Phe Arg Cys 



CAG GGC TTC 
Gin Gly Phe 
20 

CGA TCA TCC 
Arg Ser Ser 

GCT TCT ACT 
Ala Ser Thr 

AAG CTG TGG 
Lys Leu Trp 
70 

TCG CGC TCA 
Ser Arg Ser 
85 

GAT ACT GAA 
Asp Thr Glu 
100 

TGC AGC CCT 
Cys Ser Pro 

ACA ACC AAC 
Thr Thr Asn 

GGA GGA TGC 
Gly Gly Cys 



AGT ATT 
Ser He 

CGG TCT 
Arg Ser 
40 

TTG GAA 
Leu Glu 
55 
CGG TGC 
Arg Cys 

ACA TCC 
Thr Ser 

ACA CTA 
Thr Leu 

AGA GAG 
Arg Glu 
120 
ACA TTT 
Thr Phe 
135 

TGC AAT 
Cys Asn 



341 



389 



437 



485 



533 



581 



629 



677 



725 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser He lie Arg Arg Ser He Gin lie Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 1491 

: 26 

i2?'J©JI£ : 20 

(Dm : t*st 

m<om. : 

htfns;- -.mm 

GCTGCGAGTG TGTCTGTAAA 20 

1E?'J#^ : 27 
g2?'J©:I2 :25 

&}<dw : sm. 
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80 » : -*8i 
GGGTAGTGGG CAACAGTGAC AGCAA 
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2. IS?'J#^ : 2{C|BmoDNA^M^7 r ij^vX1-SDNA*SD-K-r2)^>^^K 

o 

3. m#mi £gett©*>;t*K£:3- KrSDHAo 

4. I2£ij#*f : 2£fEfi©DNAt;W:7Uy>rX-tSDNAo 

5. H^3*fctt4tl3l60DNA*#tf^^^-o 

6. »#E5KgBtt©^**-£SJ$T3^R«s»fc. 

2 KiBife©* W^H©£S£i& 0 

1 0. 3&#E9fci3tt©;frfcfc ffi$m 1 tfctt 2 (c§B«©^ 
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HSVE6FCC* 
H24828 

HSVE6FCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

♦HSVEGFCC : 



MHLLGFFSVA CSLLAAALLP GPREAPAAAA AFESGLDLSD AEPOAGEATA 

YASKDIEEQL RSVSSVDELM TVLYPEYWKM YKCOLRKGGW QHNREQANLN 

SRTEETIKFA AAHYNTEILK SIDNEWRKTQ CMPREVCIOV GKEFGVATNT 

FFKPPCVSVY RCGGCCNSEG LQCMNTSTSY LSKTLFEITV PLSOGPKPVT 

ISFANHTSCR CMSKLDVYRO VHSIIRRSLP ATIPGCQAAN KTCPTNYNWN 

NHICRCLAQE OFMFSSDAGD DSTDGFHOIC GPNKELDEET COCVCRAGLR 
HLQE 

HJsHajjKEL ErnsRoHSHS nklfpsocga nrefdentBq CVCKRTRpRN 

ajLHafflMMF EEDRgESCZaS TPCPKDLIQH PKNCSCFEgK ESIETCSQKH 

OPLNEGKBaK gCTESPQKCL LKGKKFHHOT RSCYRQSTN RQKH?-EPGF 
KLFHBOTgSg S DR RpFHTEHSaS GKTEbAKHCR 

sysBevcrcv EsywHrBqms 

fpkbkraaog EhsrEnB 

hunan VEGF-C 



50 
50 

100 
100 

150 
150 

200 
200 

250 
250 

300 
300 

350 
350 

400 
400 

450 
450 
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HSVEGF-D 

HSVEGF-C 

HSPD6F-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSP1GF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSP1GF2 

HSVEGF 

HSVEGF-B 
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HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 



[yrewvvvnv 
hlbgffsva 
[rtBacNul 
[nrcwaQfls 
ipvmrlfpcf 

[NFflLSWVHW 
[SPflLRR— 



stlerseEq, 

YAgKDLEEQ 

ihEirdlBr 
irEfddlGr 




RAASgL EgL L 
RSVSBvDgLM 
LEIDgVGSED 

ihgdpgebdg 



GSSNEHGPVK RSSQ 

GPREAPAAAA AFESGLDLSD AEPDAGEATA 

EEAEIPREVI ERLAR so 

EGDPI PEELY EMLSD HS 

AVPPQOWALS AGNGS 

AKWSOAAPMA EGGGO 

LAPAOAPVSQ PDAPG 

rHJlksf TSMDSRSASH 

I3kggw ohnreoanln 

DTSLRA 

DtNHTR 




RST — --RFA BtFYDIBTL 

srteeQikfa JahyntBil 
hgvhadkhvp krplpirr 
shsggelesl Brgrrslgs 

sevBvv 

nhhSw 

HQRKVV 



2EEWQ0TG 
NEWRKTO 
EEAVPAV 
AEPAM1AE 
SY 
SY 
AT 





ItcBev A SO 
IvcTc 



jLGKSDNT 

Tdv gkSfgvabnt 

rVIYEI PRSOVDPDSA 

[EVFEI srrlidrdna 



IRL 

STL 



DV VS 
ID I FO 



YPSEVEH 
YPDEIEY 



VVQPL TVgLMGTVAK 



LBPVKVAN 

pBtisfan: 
eqovrlee 

KATVTLED; 
YBELTFSG 
IGEMSFLG 
LGEMSLEE 



A 

El 

□Se| 



st syiskElfe 
st sylsktlfe 
rv hhrsvkvak 
qv olrpvevrk 

ET ANVTMElLK 
EE SNITM£IMR 
GQ HOVRMEILH 



jlHT — A PRHPYSIIR 3 SIOIPEED 

MSKLDV YRQVHSIIR 3 S-LPATL 

ATTSLN PDYREEDTGB P-RESGK 

EI-VAA ARPVTRSPGfi S-OEQRA 

R 

R 
R 



-shpltsvpe 
-tqplsqgpk 
eyQQkkpklk 
eieEkkpifk 

— -ESGDRPS 
KPHOGOH 

— Sypssq- 



— IREKMKPER 3 R-PKGRG 

l-kkd raroekksve g-kgkgq 
Ikkkd sa 




ML 

YMl 



Ed|nkRk[? vjJjEe-nBla gteBE 
NNHIgRB LQQ|DF|FSl DAGp 



IsTDGF HDICGPNKEL SEEQgQgvgR 



@WSVYV 



gBrcclEBwS t-PG 

- VKP 



lcgda vprr.^ 

pcgpc serrkOlfvo 

PRPLC PRCTQffiHQRP 



TfioBRVTIRT 



rErkr 



PALCS 

AGLRPASCS 



•DEDRO 

IdrnsE 



:pkd liohpkncsc fekkesl-ei 
|fps qcganrefde ntBqcvckri 



vrvrrppkSk Jrkfkhthdk talQetBga : 



n-tdsrckar ol 

RRSFLRCOgR gl 



NERTfl 

npdtS 



[DKPRR , 
RKLRR. 



ECOKHK 
IPRNQP 



ORffiPFHT 

CTES PQKCLLKGKK FHHQTRSCYR 



asgktHj 
tnrqkEE 



akhcrfpkBk raaqgShsrE 

-EPGFSYS1E VCRCVflSYwE 



SOMS. 



50 
50 
50 
50 
50 
50 
50 

too 

100 
100 
100 
100 
100 
100 

150 
150 
150 
150 
150 
150 
150 

200 
200 
200 
200 
200 
200 
200 

250 
250 
250 
250 
260 
250 
250 

300 
300 
300 
300 
300 
300 
300 

350 
350 
350 
350 
350 
350 
350 

400 
400 
400 
400 
400 
400 
400 

450 
450 
450 
450 
450 
450 
450 



WO 98/02543 



PCT/JP97/02456 



H4 
a) 



4/4 



5. 00 




355 



b) t K VEQF-Dfl) *> 9-t i\> * 7* Kfl>* SI 



5 r— 



M 



n 

K 



-10 



-15 



-20 





INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/02456 



A CLASSIFICATION OF SUBJECT MATTER M t Anr 

int. CI* C12N15/18, C12N15/63, C12P21/02 f C07K14/485, C07K16/22, 
G01N33/50 

According to International Pat ent Classification (IPQ or to both national classification and IPC 

B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

int. CI 6 C12N15/18, C12N15/63, C12P21/02, C07K14/485, C07K16/22, 
G01N33/50 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI, WPI/L, BIOSIS PREVIEWS, CAS ONLINE, GENETYX-MAC/CD 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PX 



PX 



Yamada, Y. et al. "Molecular cloning of a novel 
vascular endothelial growth factor, VEGF-D . " 
Genomics (1997, Jun.), Vol. 42, No. 3, 
p. 483-488 

Vladimir, J. et al. "A novel vascular 
endothelial growth factor, VEGF-C, (VEGFR-2) 
receptor tyrosine kinase s n EMBO J. (1996, Jan.) 
Vol. 15, No. 2, p. 290-298 

Vladimir, J. et al. "A novel vascular 
endothelial growth factor, VEGF-C, is a ligand 
for the Flt4(VEGFR-3) and KDR (VEGFR-2) receptor 
tyrosine kinases" EMBO J. (1996, Jan.) Vol. 15, 
No. 7, p. 1751 

Maurizio, 0. et al . "Identification of a c-fos- 
induced gene that is related to the platelet- 
derived growth factor /vascular endothelial ^ 
growth factor family" Proc. Natl. Acad. Sci. 
USA (1996, Oct.) Vol. 93, p. 11675-11680 



1-10 



1-2 



1-2 



1-2 



|X | Further documents are listed in the continuation of Box C. | ] See patent family annex. 



* Special categories of cited documents: 

"A" document denning the general state of the art which is not considered 

to be of particular relevance 
"E" earlier document but published oo or after the intemaiiooal filing date 
"L" document which may throw doubts oo priority clainx» or which is 

cited to esublish the publication date of another citttion or other 

special reason (as speafied) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international Tiling date but later than 
the priority date claimed 



"T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot he 
considered novel or cannot be considered to involve an inventive 
step when the document is takeo alone 

**Y" document of particular relevance; tbe claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"& ** document member of tbe same patent family 



Date of the actual completion of the international search 
October 7, 1997 (07. 10. 97) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Dale of mailing of the international search report 

October 21, 1997 (21. 10. 



97) 



Authorized officer 



Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/02456 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEV ANT 



Category 



X 



Citation of document, with indication, where appropriate, of the relevant passages 



Georg. B. et al. "Expression of vascular 
endothelial growth factor during embryonic 
angiogenesis and endothelial cell 
differentiation" Development (1992) Vol. 114 
. 521-532 

David, T.S. et al. "The mouse gene for vascular 
endothelial growth factor" J. Biol. Chem. 
(1996, Feb.) Vol. 271, No. 7, p. 3877-3883 

Kevin, P. C. et al. "Vascular endothelial growth 
factor J. Biol. Chem. (1992) Vol. 267, No. 23, 
p. 16317-16322 

Greg, C. et al. "Amino acid and cDNA sequences 
of a vascular endothelial cell mitogen that is 
homologous to platelet-derived growth factor" 
Proc. Natl. Acad. Sci. USA (1990) Vol. 87. 
2628-2632 ' 

Edmund, T. et al. "The human gene for vascular 
endothelial growth factor" J. Biol. Chem. (1991) 
Vol. 266, No. 18, p. 11947-11954 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



Relevant to claim No. 



1-10 



1-10 



1-10 



1 - 10 



1-10 



INTERNATIONAL SEARCH REPORT 



International appiication No, 

PCT/JP97/02456 



Disclosure other than written disclosures 



1. The GenBank Database (Rel. 100) on GENETYX, Accession No. 
D89 62 8, Yoshiki Yamada, Chugai Research Institute for Molecular 
Medic ine . (29 -Nov- 1996) 

2. The GenBank Database (Rel. 100) on GENETYX, Accession No. 
T64277 f Hillier, L. et al. (1995) 



Form PCT/1SA/210 (extra sheet) (July 1992) 



mmmmm* pct/j p9 7/02456 



A. *WOJR-t-fc#IK>#£ (BIMMMNR (I PC) ) 

Int. Cl e C12N15/18, C12N15/63, C12P21/02, C07K1 4/4 8 5, 
C07K16/22, G01N33/50 



B. WSE£?To*:#» 



«trtTofc»*l«» (BSS*m#S (IPC) ) 

Int. C 1 * C12N15/18, C12N15/63, C12P21/02, C07K1 4/48 5, 
C07K16/22, G01N33/50 



WPI, WPI/L, BIOSIS PREVIEWS, CAS ONLINE, G EN E TYX -MAC/CD 



PX 



PX 



Yamada, Y et al. 'Molecular cloning of a novel vascular endothelial growth fac 
tor, VEGF-D. m Genomics U997,Jun.) JB42£ %l?r p. 483-488 

Vladimir. J. et al. * A novel vascular endothelial growth factor, VEGF-C, (VEGFR- 
2) receptor tyrosine kinases' EMBO J. (1996, Jan.) jR2# p. 290-298 

Vladimir, J. et al. * A novel vascular endothelial growth factor, VEGF-C, is a li 
gand for the Flt4(VEGFR-3) and KDR(VEGFR-2) receptor tyrosine kinases* EMBO 
J. (1996 Jan.) «15tt %1% p. 1751 

Maurizio, 0. et a 1. "Identification of a c-fos-induced gene that is related to 
the platelet-derived growth factor/vascular endothelial growth factor family 
Proc. Natl. Acad. Sci. USA (1996, Oct. ) &93# p. 11675-1 1680 



1-10 



1-2 



1-2 



1-2 



roj affile J; ffifflv 



TTj B*mBBXtttf5feB«lC4»S!Lfe*ltC*>oT 



0 7. 10. 9 7 



B*H#1W? (I SA/J P) 

HOESf-1 0 0 
KJWTftBM^HHT B 4# 3 * 



21.10.1997 



OTOTM* (*Pg<7>;feS«fi) 
¥0 AH 



4B 



9 5 4 9 



UBS* 03-3581-1101 3449 



S^PCT/ISA/2 10 (JB2^— i^) (1 9 9 2$ 7fl) 



HRUUBS* PCT/JP9 7/02456 



Georg.B.et al. -Expression of vascular endothelial growth factor during eobry 
onic angiogenesis and endothelial cell differentiation' Development (1992) 
$114$ p. 521-532 

David, T.S.et al.'The muse gene for vascular endothelial growth factor* J.Bi 
oi.Chen. (1996. Feb) J&271* S&7-* p. 3877-3883 

^m^'l 1 "!;«^ ™ endothelial •""*»> fa«or- J. Biol. Chen. (1992) »2 
67* ?B23-»»- p. 16317-16322 

Greg.Cet al. 'Amino acid and cDNA sequences of a vascular endothelial cell m 

e^c.^fHf 52 B0 lf8 0US t0 Platelet-derived growth factor* Proc. Natl. Acad. 
Sci.USA (1990) JB87# p. 2628-2632 

EAound.T.et .1. The human gene for vascular endothelial growth factor* J. Bio 
1. Cheat. (1991) JS266# SB18S- p. 11947-11954 



1-10 



1-10 



1-10 



1-10 



1-10 



I 



[ 



«SPCT/ISA/2 10 (H^-i*©**) (1 9 9 2*7A) 



SBRfcbH## PCT/JP9 7/0 24 5 6 



1. The Genflank Database (Re 1, 100) on GENETYX, Accession No. D89628, Yoshiki Yamada, Chugai Research Institute 
for Molecular Medicine. (29-Nov-1996) 

2. The Genbank Database (Rei. 100) on GENETYX, Accession No.T64277,Hillier,Let al. (1995) 



ttSPCT/ISA/2 10 mm^"^) (1 9 9 2*7^) 



